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A B S T R A C T  

This report  def ines  the locations f o r  the bioassay coupons t o  

be attached t o  the  surfaces  of the CMDl sub-system assemblies 

f o r  removal during assembly operations. Included are  coupon 

removal schedules, the designation of coupons t o  be essayed, 

and modifications which can be applied t o  the schedule f o r  

conducting r e l a t ed  s tudies .  
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I. INTRODUCTION 

This report  def ines  coupon locations and the  removal schedule t o  

be applied t o  the  Capsule Mechanical Training Modd (CKIM) f o r  t he  

evaluation of surface microbial burden during assembly operations.  

The discussion makes reference t o  t h e  SADL assembly operation, 

which presumes an ET0 exposure p r i o r  t o  admission i n t o  the  

S t e r i l e  Assembly Development Laboratory (SADL). 

sumed t h a t  t h e  system w i l l  be b u i l t  according t o  the  prescribed 

SADL operations procedure. However, provisions have been made 

t o  accomodate var ia t ions  t o  the plan,  including assembly i n  a 

high bay area, assembly under a laminar flow t e n t ,  and a quaran- 

t i n e  per iod for the  CKCM a f t e r  t h e  buildup. 

It i s  a l so  pre- 

Acknowledgement must be made t o  Keith Bateman f o r  preparation 

of t h e  drawings i n  Appendix E. 



11. COUPON IDENTIFICATION. 

T h i s  des ign  c a l l s  f o r  1390 coupons t o  be used. 

w i l l  be  decoys, which w i l l  no t  be assayed. 

i n  s e c t i o n  IV. 

Many of t h e s e  

This i s  d iscussed  

A five cha rac t e r  code will be used f o r  i d e n t i f y i n g  each coupon, 

and it w i l l  a l s o  i d e n t i f y  t h e  subsystem assembly and loca t ion .  

The f i rs t  cha rac t e r  w i l l  be a l e t t e r  i d e n t i f y i n g  the  subsystem 

assembly t o  which t h e  coupon i s  a t t ached .  The l e t t e r  A w i l l  

i n d i c a t e  t h a t  t h e  coupon w i l l  be a t tached  t o  p a r t  of t h e  aero- 

s h e l l ,  B t o  t h e  band assembly clamp, C t o  t h e  s t e r i l i z a t i o n  

c a n i s t e r ,  D t o  p a r t  of t h e  seven dumm,y chass i s  o r  l i v e  data 

encoder, I t o  t h e  impact l i m i t e r ,  M t o  t h e  deo rb i t  motor, 

t h e  parachute  c a n i s t e r ,  R t o  t h e  r e l ay  l i n k  antenna, S t o  t h e  

payload s t r u c t u r e ,  and U t o  the umbi l ica l  chord assembly. 

P t o  

The next two cha rac t e r s  w i l l  be a two d i g i t  number i d e n t i f y i n g  

t h e  zone. The f i n a l  two d i g i t  number w i l l  i d e n t i f y  t h e  coupon 

number wi th in  t h e  zone. A s  an example, coupon number AO4-07 i s  

t h e  seventh coupon of t h e  fou r th  zone of t h e  a e r o s h e l l  assembly. 

-3- 
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I 
Figure 1. I d e n t i f i c a t i o n  of Coupons 

1 ZONE IDENTIFICATION 

HARDWARE CODE 

I 
I 

I 

Zones 1 and 2 of t h e  a e r o s h e l l  a r e  t h e  only zones which have more 

than 100 coupon assignments. A n  X as  t h e  second cha rac t e r  w i l l  

i nd ica t e  a coupon number between 100 and 199, and a Y will i nd i -  

c a t e  a coupon between 200 and 299. As examples, t h e  f irst  coupon 

of zone 1 of t h e  a e r o s h e l l  assembly w i l l  be i d e n t i f i e d  as A01-01, 

t h e  one hundredth w i l l  be i d e n t i f i e d  AX1-00, and t h e  two hundredth 

w i l l  be AY1-00. 

-4-  



III. COUPON PLACEMENT. 

A Task 7 requirement w a s  t o  ident i fy  coupon locat ions on the  

CMTM subsystem assembly surfaces.  

are iden t i f i ed  by crosses marked on t h e  hardware surfaces.  Cou- 

pon iden t i f i ca t ion  numbers are also marked on the hardware sur-  

faces  a t  the  proper locat ions.  

The locat ions f o r  1390 coupons 

It i s  expected t h a t  the  coupons w i l l  be placed approximately 

within two inches of the  location marks, 

placed i n  a manner which w i l l  preclude t h e i r  impeding the  

assemblers, which w i l l  minimize the  chance of t h e i r  f a l l i n g  

off  during t ranspor ta t ion  and assembly, and which w i l l  f a c i l i -  

t a t e  appl ica t ion  and removal at t h e  proper t i m e .  

They should be 

Appendix D describes and iden i i f i e s  t he  zones and l i s t s  t h e  

number of coupons t o  be used i n  each. 

be used i n  each zone can also be taken f r o m  Appendix A. Appendix 

E contains subsystem assembly drawings which i l l u s t r a t e  t h e  loca- 

t i o n s  f o r  t he  coupons. 

The number of coupons t o  

The time a t  which t h e  coupOns are t o  be attached w i l l  be speci-  

f ied along with t he  instruct ions f o r  each assembly plan. The 

next sec t ion  deals with t h e  time at which the coupons are t o  be 

removed. 

5 1  6 



IV. COUPON REMOVAL. 

I 

There w i l l  be nine removal periods during the  SADL assembly oper- 

at i ons . 

1. 

2. 

3. 

4. 

5 .  

6. 

7.  

Post FA, as t h e  par t s  a r r ive  i n t o  the  SADL from 

t h e  ET0 chamber, jus t  p r i o r  t o  the  buildup. 

After t h e  eight  chassis a r e  assembled t o  

the  payload assembly and the appropriate 

Quality Assurance checks a re  completed. 

After  t he  impact limiter i s  lowered onto 

the  payload s t ruc ture  assembly. 

A f t e r  t he  aeroshel l  i s  assembled onto the  

payload s t ruc tu re  assembly. 

A f t e r  t h e  parachute can i s t e r  i s  assembled 

onto the  payload s t ructure .  

After t h e  deorbi t  motor i s  assembled t o  t h e  

payload s t ruc tu re  assembly. 

After the  assembly of the  relay antenna. A t  

t h i s  point  the  CMTM is b u i l t .  

-7- 



8. After  the  cbfl”M is  lowered i n t o  the  s t e r i l i -  

zat ion can i s t e r  bottom and the  umbilical  

cord i s  being p u l l e d  through i t s  p o r t  and 

connected t o  i t s  p l a t e .  

9. After t h e  systems tes t ,  j u s t  p r i o r  t o  

mating the  s t e r i l i z a t i o n  can i s t e r  cover. 

A t  each of these  nine operations,  t h e  coupons designated f o r  

removal and assay a re  t o  be taken off first. 

remain iden t i f i ed ,  and the  date and t i m e  of removal must be re- 

corded. The schedule i n  Appendix B l i s t s  t h e  coupons t o  be re- 

moved f o r  assay during each of t he  nine operations.  

designated f o r  removal i s  l o s t ,  accidental ly  fa l ls  o f f ,  o r  f o r  some 

otherreason cannot be used f o r  an assay, t h e  nearest  dumm,, coupon 

can be subs t i tu ted ,  Appendix A i d e n t i f i e s  which a re  the  dummy 

coupons. 

These coupons must 

If a coupon 

I n  addition t o  providing subs t i t u t e s  when a coupon designated 

f o r  an assay cannot be used, the dummy caupons a l s o  serve as 

decoys f o r  the  assemblers t o  reduce bias when the  CWIM hardware 

i s  being handled. 

before they are t o  be occluded by t h e  next assembly operation. 

Their removal, which can be a more care less  one, should take 

place a f t e r  t he  coupons dest ined f o r  assays are removed, i den t i -  

These however must be taken off from zones 

-8- 



f i e d  and dated. 

(dummy) coupons a re  t o  be removed during each operation. 

Appendix B l i s t s  the  zones from which a l l  t h e  

Use the  drawings of Appendix E t o  he lp  loca te  the coupons. 

9/ 10 



V . POSSIBLE MODIFICATIONS. 

A. High Bay and Laminar Flow Tent Assemblies. 

For a normal SADL assembly operation, there w i l l  be a t o t a l  of 

500 coupons t o  be assayed. There a re  a l so  plans f o r  a s e r i e s  of 

buildups outside the  SADL. These w i l l  not be preceded by the  FA 

t e s t  o r  by the  ET0 treatment.  Also, t h e  CMFM w i l l  not be assem- 

b led  i n t o  the  s t e r i l i z a t i o n  canis ter .  Hence, appl icat ion of the  

schedules of Appendix B w i l l  lead t o  less than 500 assayed coupons. 

B. CMTM Quarantine Period. 

During some buildups a quarantine period w i l l  be required af ter  

the  cE4IM i s  b u i l t .  

removed f o r  assay. The removal schedule f o r  t h e  quarantine period 

termination appears i n  Appendix C. 

In  these  cases, addi t iona l  coupons w i l l  be 

When a quarantine period is  t o  take place,  there  w i l l  be no 

dummy coupon removal a t  Estimation Point 7. 

scheduled f o r  removal at Estimation Point 7 w i l l  be removed a f t e r  

the  quarantine period instead.  

The dummy coupons 

The da te  and time of t h e  quarantine per iod must be recorded when 

the  coupons t o  be assayed a r e  removed. 

should be removed before  t h e  dummy coupons a re  removed. 

The coupons t o  be assayed 

-11- 



The coupons scheduled t o  be removed f o r  assay a f t e r  t he  

quarantine period i n  Appendix C w i l l  be dummy coupons during 

assembly operations f o r  which the re  w i l l  be no quarantine 

period. 

c. Dummy Coupons. 

A t  the r i s k  of minimizing o r  of e l iminat ing the  b ias  protect ion,  

sane of the  dmqy coupons may be eliminated from the  placement 

schedule. Budgetary considerations may make it necessary t o  

a t tach only those coupons which are t o  be assayed o r  t o  merely 

reduce the quant i ty  of dummy coupons. 

fu l  i n  revis ing the coupon attachment schedule. 

Appendix A w i l l  be help- 

-12- 



APPENDIX A 

DISPOSITION OF COUPONS 

ON THE CIfCM SURFACES 



CMTM STERILIZATION PROGRAM 

d = Dummy coupon, to be removed but not assayed. Page 1 of 7 

14 
a m t- 

56 8 4 a  12 40 - 
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CMPM STEIZILIZATION PROGRAM 

DISPOSITION OF COUPONS CODE: 1 = To be removed during Estimation Point 
1, and assayed. 

d = Dummy coupon, t o  be removed but not assayed. 
Qd = To be removed after the quarantine period, 

Page 2 of 7 

and assayed. To be a durmqy coupon i f  t he re  

-16- 





CMT!4 STERILIZATION PROCFW 

10 

11 c\ 

l2 m 

DISPOSITION OF COUPONS 

Page 4 of 

10 a 38 e 66 10 ln 

68 a CI, 

1 4  12 a 

a 15 13 11 cn 39 67 * 11 

16 a 14 a 12 a 40 T! 12 a 

CODE 1 = To be r e m 0  med during Estimation Point 

d = m y  coiipon, t o  be removed birt not assayed 

To be a dummy coupon if there  

- 
1, and asswed. 

Qd = To be removed a f t e r  t h e  quarantine period, 
and assayed. 
is. no quarantj 

I I I I 

-4-4 
52 e 80 a 

81 'c 

54 82 - 1  

81 e a 

56 84 
a 

57 e m2-01 r+ 

58 TZ 02 

59 kc 03 e 

60 =- 
61 '- 05 * 

l 

a 

04 P- 
a 

62 06 '- 

a 
23 Ct? 

211 * 

?Q c-- 

30 * 

32 * 
33 a 

38 * 

39 a 
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CM"4 STERILIZATION PROGRAM 
CODE: .1 = To be removed during E s t G t i o n  Point DISPOSITION OF CCUFQNS 

1, and assayed. 
d = Ihmn~ coupon, t o  be removed but not assayed. 

and assayed. T o  be a dummy coupon i f  there  
Qd = To be removed, a f t e r  t h e  quarantine period, 

Page 5 of 7 
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DISl-'OSIT [ON 01" COUrOilS 

F a - 0 1  

02 

03 ln 

011 

05 a 

ob a 

07 a 

16 a 

R01-01 a 

02 P- 06 a 

08 F- RO2-01 i- 

02 t- 

03 a 

- 

a 

0 4  x 
a 05 e 

0, I- 

- 

so2-01 

02 a 

17 a 

18 !P 

11 a 





COUPON REMOVAL SCHEDULE 

2 3 / 2 4  



SADL ASSmmLY OPEF? TTON COUPON RZMOVAL .3;CHI 'tXJT,tt 

9 17 ESTIMATION POINT 1. D.l'!T;< : 

(Sec t ion  1.0, Oper.  5 )  

To Se I!emovcd For Assay: 

A l G - 4 5  

A10-57 

A l l - 4 3  
All-61 

~10-55 

~11-13 

~ 1 3 - 0 1  
~ 0 2 - 5 3  
Do2-55 
D04-1'( 
Doll-21 
DOIi-33 

 oh-53 
DOlc-l~ 1 
Doll -59 
Dolq -64 
1107-01 
Do9-i? 
D09-07 
IO i-o 3 
102-19 
103-23 
MO 1 -0 1 
MOP-01 

P03-13 
RO?-ci3 
SOl- t ' l  
SGl.-C5 
sol-08 
SO2 - 33 
so2-55 
Soh-11 
soR-01 
so8-05 
so8-io 
so8-18 

: 1 l L  Coupons A r e  To Re Removed From The Followin:? Zones: 

ESTIMATION POINT 2. 
(Section 1.0 Oper. 90) TI3l-R: ?19 * DATE : 

To Be Removed For Assay: 

DO1 -115 
DO1 -50 
~ 0 1 - 7 5  

no5 -03 
so6-ng. 

DO1 -77 

-25- 



CMTM STERILI7ATION PROGRAM 

SADL ASSEMBLY OPERATION COUPON REMOVU SCHEDULE. 

ESTIMATION POINT 3. Date : 7 19 * 

(Sec. 2.0, Oper. 50) 

To Be Removed For Assay: 

A01 - 10 
A01-12 
~01- 31 

~01-63 

~01-88 

AOl-45 

A01- 80 

A01-95 
AX1- 11 
AX1-18 
AX1 - 24 
AX1-40 

AXl-49 
AX1-53 
m-73 
AX1-99 
AY1-08 
~02-16 

A02-28 
A02-42 

AO2-53 
A02-74 

A02-77 
AO2-92 
Axe-04 
~03-02 

~05-28 

~09-01 
~10-51 

ALO-52 

NO-56 

AO4-04 

A06-24 

A10- 84 
A10-88 
All-03 

All-10 
All-22 
AU-31 

~11-36 

~13-06 
~01-03 

A12-02 

B01-10 

B02-02 
~02-03 
B02-04 
Dol-11 
Dol-20 
Dol-23 

Dol-32 
Dol-39 
D02-04 
D02-05 
D02-08 

~02-28 
DO2-41 
D02-43 
D02-46 

DO2-49 
D02-52 
D02-57 
~02-61 
D02-63 
D02-65 
~02-66 

D02-67 
~02-69 

~06-10 
D02-70 

DO7 - 04 
D07-08 
DOT-09 
DOT-LO 
101-05 

102-04. 

102-0; 

102-13 

102-25 

103-02 

102-10 

102-14 

102-27 

103-07 
103-23 
so2-12 

so2-20 

2.02-38 

Page 2 of 5 

TIME: 

S02-49 
S02-54 
SO?-5h 

so2-60 
so3-02 
SO4-08 
Sob-09 
SO&-10 
SO5-04 

SO5-05 
so5-08 
SOT-02 
Sll-04 

sii-06 

uoi-05 
uo1-12 
uo2-02 
uo3-01 
UO3-04 
UO3-09 

ALL COUPONS ARF, TO BE REMOVED FROM THE FOLLOWING ZONES: A09 (2) 

I01 (4) 
I02 (22) 
I03 (26) 

BO2 (1) 

s11 (4) 
U03 (5) 

ESTIMATION POINT 4 
( S e c .  3.0, Oper. 90) Date : 9 19 . TIME: 

sbi-07 Dol- 36 ~06- 11 
~01-18 ~01-71 so6-01 
~03-02 Dol-82 soG-0 4 

AO3-ll AO5-05 
AO3-15 ~05-26 
A0’;-27 ~06-26 
A04 - 11 ~ 0 6  - 29 SOT-04 A04 - 17 
ALL COUPONS ARE TO BE REMOVED FROM ZONE so6 (3 COUPONS). 

-26- 



CMTM STERILIZATION PROGRAM 

SADL ASSEMI3LY OPERATION COUPON mMOVI\I, SCIE1)ULE. 

ESTIMATION POINT 5 .  
( S e c .  4.0, Oper. 80) Date: f 19 - 
To Be Removed For Assay: 

AOI-05 

~01-07 
A01 - 11 
AO1-23 
AO1-25 
AO1-36 
AOl-43 
AOl-49 

AOl-93 
AOl-97 
mi-09 

mi-43 

AX1-57 
mi-61 
 xi-81 
AY~-07 
~02-26 

~02-61 
~02-67 
~02-72 

AXL-31 

A02-55 

~02-76 
A02-89 
A02-97 
~ 2 - 0 6  

~03-12 

~0:-25 
AO4-25 
AO4-28 

AO5-07 
AO5-11 
~06-09 
~06-15 
~06-25 
~10-03 

~10-26 

A10-08 

AJ-0-35 
A10-41 
MO-44 

MO-59 
~10-62 

u i - 0 6  

mi-(-8 
All-07 

All-17 

All-37 
All-48 
All-71 
~ l i - 8 2  
u i - 8 8  
m i - 8 9  
u i - 9 0  
A12-04 

A13-03 
~16-03 
B01-12 

BC1-20 

coi-03 

~01-13 

~01-16 

Dol-08  

Dol-67 

D02-IO 

no2-13 
~02-16 

no2-18 
~02-19 

DO2-24 
D02-27 

DO2-30 
~02-32 
D02-34 
D02- 38 
D02-40 
~02-68 
~06-01 
D06-07 
1107-02 

PO2-03 
P02-0I 

P02- 1 0 
PO2-11 

I70 

ALL COWONS ARF TO BE RENOVED FROM TIB FOLLOWING ZONES: 
PO2 (11) 
PO3 (8) 
SO7 (4) 

Tim: 

PO2-12 

~02-15 

PO2-1G 
poj-02 

~03-06 
PO 3 - (78 

~03-11 

PO3-05 

PO3-14 
PO3-15 
r,02-10 

so2-32 

SO2-37 
SO2-43 
S02-47 
so2-64 
~03-01 

SOL -01 

304-03 

sO4-04 
so>-06 

S0'(-05 

SO5-09 

ESTIMATION POIIVT 6 
(Sec. 5.0, Oper. 60) Date : J '9 TIME : 

To Be Removed For Assay: 
AO3-04 ~06-22 ~03-01 Dol-59 
AOb-19 AO6-27 D01- 15 Dol-64 

AOb-23 ~01-09 DO 1- 26 ~06-05 
A05-C4 ~01-19 M1-46 ~06-08 
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Page 4 OS 5 

CMTM STERILIZATION PROGRAM July 1967 

SADL ASSEMBLY OPERATION COUPON REMOVAL SCHEDULE 

ESTIMATION POINT 7 
( S e c .  6.0 Oper. 301 Date : f 19 * TIME: 

AO1-02 A02-27 ~11-16 ~01-62 MO3-03 
Aol-27 ~02-63 All-18 D02-02 Mob-01 

~c1-29 A02-73 All-49 ~02-06 Mob-03 

~01-32 ~02-90 All-52 ~02-09 MO4-05 

~01-51 AO3-03 All-57 D02-14 Mob-07 

~01-62 AO3-30 All-63 ~02-15 M04 - 09 
~01-'75 A04 - 07 All-70 D02-22 ~05-01 

A01 - 87 A04 - 16 mi-76 ~02-25 ROI-02 

~01-98 A05 -17 All-79 DO2-29 

AX1-25 ~05-18 u1-86 ~02-31 R02-01 

hi-26 ~06-23 A12-05 D02- 37 R02-02 

 AX^-56 A10-01 ~12-08 D02-42 ~02-06 

MI-75 Alo-21 ~13-02 ~02-50 Ro3-04 

AX1-87 Alo-22 ~16-09 DO2-54 RO3-05 

mi-96 A10-42 ~01-06  ~02-60 ~03-08 
AY1-04 mo-65 Dol-02 ~02-62 R03-15 

A02-02  lo-69 ~01-03 ~06-09 S02-15 

A02-05 ~10-71 ~01-30 DOT-03 so2-30 

~02-13 A10-74 Dol-42 DOT-05 so2-39 

~02-23 MO-80 so2-51 

All-02 so2-63 

A02-20 AlO-79 ~01-61 M02-04 SO2-48 

Soh-14 

SO?-13 
c$;Tc;;s xz TO E z;"Tc"TD F"nOi"i y-i FGLLZi'w'Iiu'G zri"xs: 

AO3- (20) M02 (4) 
A04 (22) MO3 (2) 

~ 0 6  (21) MO5 (1) 
A10 (63) R01 (2) 
All (60'~ R02 (3) 

~ 1 6  (8) SO5 (10) 

DO2 (23) 

A05 (22) ~ 0 4  (5) 

(6)  502 (43) 
A13 (8) SO4 (6) 

BO1 (11) ~ 0 3 -  (LO) 
DO1 (57) 

~ 0 6  (4) 
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CWM S T E R I L I Z A T I O N  PROGRAM July 1967 

SADL ASSEMJ3LY OPERATION COUPON REMU’IU, SCITDULE 

E S T I M A T I O N  P O I N T  8 
( S e e .  8.0, O p e r .  20) T I M E  : 7 19 D a t e  : 

To Be R e m o v e d  For  Assay: 

C O 1 - 0 1  uoi-03 uo1-lli 
COl-04 UOl-04 u01-18 

u02-01 

ALL COUPONS AFE TO BE REMOVED FROM THE FOLLOWING ZONES: 

uO1 (13) 
u02 (4) 
co1 ( I )  

E S T I M A T I O N  POlTJT 9. 
(Sec. 9.0, O p e r .  10) 

To Be R e m o v e d  For Assay: 

D a t e  : 7 19 T I M E  : 

~01-09 

A01 - 20 
A01 -26 
AO1-35 

AO1-41 

AO1-55 

AOl-57 

AO1-58 
AO1-59 

~01-61 

~01-72 

AOI-90 
Ax1-14 
AP1-15 
Ax1 - 20 

Axl-28 

mi-32 

mi-69 

AXl-’it! 

mi-85 
mi-92 

AY~-05 

~02-09 

AX1-37 

AY1-01 

A02-08 

A02-10 

A02-12 
A02-41 
A02-54 

A02-58 
A02-59 
AO2-eO 

~02-96 
c02-02 

co2-03 
co2-04 

CO2-06 

co2-00 
co2-10 

CO2-ll 

co2-12 

CO2-le 

c02-19 
CO2-21 

C02-24 

Cob-06 
Cob-07 

COh-10 

CO4-12 
Cob-03 
CO4-15 

coli-1; 
(204-22 

c 04 - 25 

c@4 - 29 
Cob-27 

CO4-30 

co5-01 

CO5-04 

ALL COUPONS ARE TO BE REMOVED FROM THE FOLLOWING ZONES: 

cog-06 
cog-10 
cog-11 

C05-l t3  

(’05 -21 

CO5-24 

Cog-13 

cog - 2t4 

A01, AX1, 1. 1 (131) 
A02, AX2 (69) 

c02 (12) 

C 0 5  (20  
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CMTM STERILIZATION PROGRAM J u l y  19h.f 

POST QUARANTINE COUPON mMOVAL SCHEDULE 

Date : > 19 TIME : 

AFTER THE QUARANTINE PERIOD, THE FOLLOWING CO;;PONS ARE TO BE REMOVED FOR ASSAY: 

~ 0 1 - 0 3  

~ 0 1 - 3 0  

~ 0 1 - 5 2  

~01- 60 

~ 0 1 - 7 6  
~01- 86 

AO1-28 

AO1-33 

A01. - 99 
mi-23 
mi - 27 
MI-58 
mi-76 
AXl-88 

MI-97 
A Y ~ - 0 3  
~ 0 2 - 0 3  

~ 0 2 - 0 6  

A02-14 

A02-21 

A02-24 

~ 0 2 - 2 9  

AO2-64 

AO2-75 

~ 0 2 - 9 1  

AO3-05 

AO3-29 

A04 - 08 
A04 - 15 
~ 0 5 - 1 6  

~ 0 6  - 21 

Alo-02 

A10 - 20 

AO5-19 

~ 1 0 - 2 3  

AlO-43 
A10-56 
AlO-70 
AlO-72 
A10-75 
AlO-78 
A l O - 8 1  

All - 01 

AU-15 
u i - 1 9  
mi-50 

mi-58 
All - 64 
~11-69  

All- 5 3 

All-77 
All-80 

A l l -  87 
~ 2 - 0 6  
~12-07 

~16-10 
7201 - 0 5 

A13 - 04 

Dol-01 

Dol-04 

~ 0 1 - 3 1  

~01-60  

Dol-43 

~ 0 1 - 6 3  

DO2-01 

no?-03 
D02- 07 

D02- 11 

302- 12 

uo2-17 
D02- 2G 
DG2-21 

~ 0 2 - 2 3  

~ 0 2 - 2 6  

~ 0 2 - 3 6  

PO2-45 

D02-47 

~ 0 2 - 5 1  

~ 0 2 - 5 6  

D02-58 

D02-64 

DOG-12 

~ 0 2 - 0 5  

~ 0 3 - 0 2  

MO4-02 
MG4 - 04 

M04 - 06 

M04 - 08 

Mob-10 
~ 0 5 - 0 2  

~ 0 1 - 0 3  

~ 0 2 - 0 3  

~ 0 2 - 0 5  

~ 0 3 - 0 6  

R02- 04 

R03-02 

RO3-09 

RO3-14 
so2-16 

502- 31 

so2-46 

~ 0 2 - 5 0  

so2-62 

S02-40 

Soh-13 
SO5-14 
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APPEXDM D 

DESCRIPTIONS OF SURFACE AREAS, 

ZONES, AND COUPON QUANTITIES. 

351  36 



CIQM STERILIZATION PROGRAM 

DEFINITION OF ZONES AND COWON QUANTITIES 

CLASSIFICATION OF ZONES: 

A-1 

A-2. 

A-3. 

A-M. 

B. 

C. 

D. 

M. 

0. 

I. 

Heavy burden, i n i t i a l l y  handled area.  

Heavy burden, area handled i n  previous assembly s tage.  

Heavy burden, area handled two assembly s tages  e a r l i e r .  

Heavy burden, area handled M-1 assembly s tages  e a r l i e r .  

Moderate burden, d i r e c t  f a l lou t ,  hor izonta l  upward f l a t  surface,  
r idges,  Flanges. 

Light burden, i nd i r ec t  f a l lou t ,  v e r t i c a l  o r  s lan ted  surfaces.  

Very l i g h t  burden, downward or inside surfaces .  

Mates Surfaces. 

Occluded Surfaces. 

Inaccessible  surfaces ,  not occluded o r  mated. 

NOTE : 

1. 

2. 

3. 

4, 

The numbers of dummy coupons, which a re  t o  be removed bu t  not assayed, 
appear i n  parentheses. 

An a s t e r i s k  (*) ind ica tes  where a zone i s  handled j u s t  p r i o r  t o  the  
corresponding est imat ion point. 

Surface area values which were estimated without measurements a r e  
denoted by the  l e t t e r  E. 

Definit ions of es t imat ion points appear i n  Section I1 B of t he  t ex t .  

-37- 



~ 

one 

- 
A01 

4 

0 

-- 

C 

5 

1.7 
-- 

c 

8 

0 

- 

c 
- 
0 

C 
- 
0 

0 
- 
0 

0 
- 
0 

0 

0 
- 

0 
- 

-. 

210 A e r  os he1 5 25,345 Outside sur- 
face including 
the apex and 
conic sect ion 
(Frustum) 

I 1" 
Aero s he 11 A02 

- 
A03 

9 

i: 

108 12,700 Outside sur- 
face cyl indri-  
c a l  section. 
Subject t o  l e s  
f a l l o u t  than 
zone 1, but 
there i s  a 
higher proba- 
b i l i t y  of hums 
contamination, 
e.g., from 
coughing, snee 
zing, and acci 
dental  handlir 
I I 

3 

* 
A - 1  

2 

A- 2 

1 

A-: 

30 Aeroshell 406. In t e rna l  sup- 
port  r ing cy- 
lLnder, o u t s i  
surface, y 2 
45' sector.  

I I 

Aeroshell 2 

* 
A-1  

2 

A- 2 

2 

A- 3 

32 
o r t  ring cy, 
inder outside 
uriace X 2 

1;;50 sector.  
I I 
I I 

2 

* 
A-1 

2 

A- 2 

1 

A- 

2 

22 ) 

A-4 

30 Aeroshell 406. Inter& sup- 0 
port  cylinder 
outside sur- 
face, -y * 45' 
sector .  D 

406. In t e rna l  sup- 0 
port  r i ng  cy- 
l i n d e r  outside 
surface, - X 
4t5O sector.  D 

2 

* 
A- 1 

3 

A- 2 

2 

A- 3 

30 Aeroshel: 

I I 

-38- 



- .  

l'art 

Aeroshel 

1 ____ 1 

In t e rna l  sup- I 1 
port  r ing cy- ( 2 )  
l i nde r  inside 
surface (360~) 
and inside of  
flange, plus 
portion of in- 
ner surface of 
s h e l l  bounded 
by the cyliride:. D 

4 7 -_ - 
0 

0 

9 
0 

__ 

0 

CJ - 

0 

0 

0 

0 
- 
0 

++ 
0 

Aeroshel: 0 

0 
- 
0 

M 

0 

0 
_. 

0 

M 

In t e rna l  sup- 0 
p o r t  r i r g  
flange top and 
edge, plus con.. 
nectors and 
brackets. D 

Internal  sup- 0 
port ring 
flange bottom, D 

Inside surface 4 
of  she l l ,  ex- 
cluding po r t io  1 
bounded by in-  
t e rna l  support 
r ing cylinder 
st the apex of 
the she l l .  I) 

Inside surface 3 
3f she l l ,  cy- 
l i n d r i c a l  sec- 
tion, plus 
bottom of 
seroshell .  D 

Both she l l s  0 
sround at t i tudl?  
2ontrol tanks 
including the 
support brac- 
cets and elec-  
t r i c a l  connec- 
t o r s o  

2?'7 0 

M 

0 

M 

Ae ros hel: 

Aeroshel: A10 

- 
A l l  

20,000 10 

63 1 

3 

0 

0 
- 
0 

0 

0 

0 
- 
0 

0 

0 
- 

0 

Ae ros hell 16,360 11 

60 1 

C 

90 

10 0 

~ 

ij 
2 

6) 

I D l  

Aerosliell 

-39- 



2 .  3 - 1 

Aeroshell A13 1464 Two spherical  1 ’ 0  1 
a t t i t u d e  con- 
t rol tanks D D D  

Mated ana 0 0 0  
fayed surface 
areas ( t o t a l )  
( x  2) K M M  

Aeroshell A14 3000E 

0 0 0  Aeroshell Al5 1-625~ (a )  Total  
number of 
r i v e t s  = 
3620. - 

2 ( b )  Total  (a)  x (b) = 
1625 inches mated surface 

contact area 
per r i v e t  
(X2) = 0.45 
( average ) . M M M  

Aeroshell A15 190E Cabling and 0 0 0  
Piping. 

D D D  

4 

0 

D 

0 

- 

- 

M 

0 
- 

M 

0 

C 

- 

_. 

-----t---l------ 

O 0 

D D  0 

0 0  0 

(A) 

M M  M 

0 0  0 

M M  M 

0 

0 

O 

c c  
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AEROSHELL 

OUTSIDE SURFACE 

FIGURF 2 ZORE DEFINTTION - A E R O X E L L  OC'TSICE SURFACF 
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AEROSHELL (INSIDE VIEW) 
Page>f 23 

‘X 

‘ZONE I I 

* 
Z O N E S  3,4,5{6 outside surface of inner ring 

ds pictured 

FIGURE 3 ZONE DEFINITION - AEROSHELL INNER SURFACE 

-42- 
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/ 

2 BOTTLES AT X k - X  A X I S  AS PICTURED 

F T G U R V  4 70VF DFFTNTTTnh! - ?I??(7SETTLL - .4TTTTL'DY CONTROL SYSTFM 
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1 

0 

D 

2 3 ___ 
0 

D 

4 7 
0 

D 

L 

1 

D 

- 
0 

0 

'0 

D 

0 

D 

S t e r i l i -  
za t ion  
Canis te r  

' I n t e r i o r  of 
umbilical  
port  

I n t e r i o r  of 
top of canis- 
t e r .  

0 

D 

E 
150. 

E 
40,000 S t e r i l i -  

za t ion  
Canis te r  

24 0 

0 
- 
0 

0 

0 

M 

0 

M 

0 

0 
- 
0 

0 

0 

M 

0 

M 
- 

0 

0 
- 
0 

0 

0 

M 

0 

M 

0 

0 

0 

0 

0 

M 

0 

M 

0 

0 
- 
0 

0 
_. 

0 

M 

0 

M 

0 

c 

0 

0 

0 

M 

0 

M 

0 

D 
- 
0 

0 

0 

D 

0 

C 
- 

0 

0 
.__ 

0 

M 
- 
0 

M 

E 
30,000. S t e r i l i -  

za t ion  
Canis te r  

0 I n t e r i o r  of 
bottom of 
can i s t e r .  
(This  is ex- 
posed t o  at- 
mosphere for 
a very  s h o r t  
time o r i ~ y ) .  

Mating f lange  
of t o p  of 
can i s t e r .  

2800 S t e r i l i -  
za t ion  
Canis te r  

30 

S t  e rili  - 
za t ion  
Canis te r  

2800. Mating f lange  
of bottom of 
c a n i s t e r  (d- 
though t h i s  
f aces  upward 
hor izonta l ly ,  
it i s  exposed 
t o  t h e  atmos- 
phere f o r  a 
very s h o r t  
time only). 

30 
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. __ _. - 

Part  zone 

D W  DO1 
Chassis 
& Data 
Encoder 

l h r i q y  ' DO: 
Chassis 
& Data 
Encoder 

D m  DO: 
Chassis 
& Data 
Encoder 

2180 

_-=_?=-.= :*= _ _  - ~. . - .-. ---~~=.." .- r.=_-___1__;>---=--- 
- 
Q11antj . t~ OS couporis to bc removed and Total  

each estimation Coupon 
Area point.  -_ Q55g-W- 

2 3 4 ~ 5  6 '7 t ; ~ .  _----- ---p 

3 4  

A-3 A-4 A- 

0 1 3  0 

c c c  

O O (  I 320 

Chassis 
& Data 
Encoder 

Durmny 
c' !ass i s  
& Data 
Exode r 

M M M M  

E 
~ 0 4  30,340 In te rna l  sur- 7 0 0 0 0 0 0 

face areas of 
the 7 d m w  (63) 
chassis, inc- 
luding all 
wiring, elec- 
t r i c a l  compo- 
nents, c i r c u i t  0 
boards, e tc .  D O O O O ' O O O  

DO5 81gE ( a )  Total no. 0 0 0 0 0 0 0 0 
0 0 

of rivets=1820 
( b )  Average 
surface area 

( c ) ( a ) x ( b )  = 
819. 

=O .45 
M M M M M M M  M 

I 

Handled areas o 
on panels of 
the 7 d m  
chassis 2 x 7 

_____-. I- 

x (7 x 4) = 
392 

Sq. inches 

D 

I 

Unhandled por- 
t i o n  of the 
f ront  panels 
of the 7 dum- 
my chassis 
and edges of 

2 

Portions of 
the 7 d m  
chassis which 
mate onto the 

I D  payload assem- 

0 

0 

0 

- 
0 

0 

0 

0 
- 
0 

0 
- 

0 

P 
- 

c 

_- 
84 

70 

0 



__-_ 
I'luwrur 
Chassis 
& Data 
Encoder 

D m  
Chassis. 
& Data 
Encoder 

one 

-- 
D O ~  

._. ____.-.__.-.! 1 - 

Handled areas 0 
on the f ront  
panel of the 
data encoder 
2~(7~4)=56 sq': D 

6 

2 

- 

!i- 5 

7 __ 

1 

(4) 

A- 6 

, 
2 

4-4 

__ 
0 

0 

56. 

Durmns. 
Chassis 
& Data 
Encoder 

310. 0 

C 
- 
0 

M 

2 

C 

- 
0 

M 

Unhandled por- 1 
t i o n  of the 
f ront  panel of 
the data enco- 
der D 

Portion of the 0 
data encoder 
case which 
mates onto the 
payload assem- 
bly . D 

3 

C 

- 
0 

M 
- 
0 

0 

M 

46. 

4791 E 
I 

DunmUr 
Chassis 
SC Data 
Encoder' 

Internal  sur- 2 
face areas of 
the data enco- (6) 

c i r c u i t  boards 

der, includi 
a l l  wiring, 
e l e c t r i c a l  
components, 

e tc .  . n 0 

0 

_. 

0 

M 

0 

0 

M 

0 

0 
- 

0 

M 

m 
Chassis 
& Data 
Encoder 

E 
117 (a) Total No. 

oj. rivets=260. ,-: 
(b) Average 
surface area= 
0.45. 

117. M 
(a)x(b)= 
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-- 

4 7 
0 
- 

0 

8 9 
_I 

0 

0 

X G + i 7 i Z -  Limiter 

-. 

6 0 

0 

0 
- 

0 

of Impact L i -  
miter whose 
border i s  hor- 
i z o n t a l  c i r c l e  

0 

0 
0 
- 

0 

0 
- 

0 

0 

0 
0 
- 

0 

0 
- 

0 

0 

0 
0 
- 

0 

0 
- 

C 

30 I02 1308. 1 Impact 
Limiter 

Impact 
Limiter 

Three surfaces 
containing 
l i f t  hooks. 
These a re  bor- 
dered by the  
hor izonta l  c i r  
c l e s  of r a d i i ,  

and by a rc s  2 
30° of the  

center l ine  of 

13.4" & 22.5" 

I hooks I D  
1282. ]Three surfaces 1 30 

on upper ha l f  
of Impact L i -  
miter bordered 
on top  and 3o t -  
tom by c i r c l e s  
of r a d i i  13.4" 
& 22.5", resp- 
ec t ive ly ,  and 
not included 
i n  zone 102. D 

2565 Surface of Im- 0 
pac t  Limiter o i 

bottom ha l f  of 
S p ' L c l c  IIIIVSC 

borders a re  
hor izonta l  c i r -  
c l e s  of r a d i i  

This surface i s ,  
occluded by 
chassis.  D 

- 0  

--L.--..- --Le,.- 

22.5" & 13.4". 

D 

0 

0 

0 
- 

I 

0 Impact 
Limiter 

Impact 
Limiter 

0 

D 

=2it 

0 

I 
- 

C 

c 
- 

0 
om of Impact 
imiter whose 
order i s  a 
o r i zon ta l  cir 
l e  of radius 
3.4" * 

I I 



IMPACT LIMITER 

ONE 2 

)-e-----.- 

( 

0=26.8” - D=45” - D.26.8” 
FTGURE 5 ZONE DCFTNITTOTT - IMPACT LIMITER 
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:one. 

2 3 
I_ 

0 

C 

- 
0 

D 

5 -. _ _  

0 

C 

__  .- -I -. 

0 

C 

Mol 

ecomes occlud 

lus mated sur 
ace. 

M02 1 

D 

0 

D 

0 

D 

0 

D 

MO3 0 

D 

0 

D 

0 

D 

0 

D 

0 

D 
- 

0 

D - 
0 

D 
- 

1574. Bottom of mot0 
and in t e rna l  
s h e l l  area and 
inside tank. 

E. 
500. Zabling. (Not 

including the 
Zonnectors). 

MO4 0 

D - 
0 

D 

0 

D 

0 

D - 
0 

D 

- 

0 

D - 
0 

D 
- 

MO5 0 

D tor"' 
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Motor 001 56.0 
C l a m p  
Assembly 

Motor 002 54.0 
C l a m p  
Assembly 

E Motor 003 2.0 
C l a m p  
Assembly 

~ - - - - - -  -* 1 2 .  3 . -  4 . 5  

butside and 0 0 0 0 0  
dges 

D D D D D  

:nside (occlu- o o o o o 
Led). 

D D D D D  

Screws, etc. 0 0 0 0 0 

1 1 1 1 1  
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DE-ORBIT MOTOR 

/ ZON E 3 (inside) 

5 

F I G l J R F  h ZONE D F F I N T T I O N  - DE-ORBIT MORTOR 
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- 
Far t urfacs Area Descr ip t ion  of 

Area ( I n .  1 

Ant e nna 
Relay 

Quantity of coupons t o  hr rcwovcd and T o t a l  
zone c lns - i r i ca t ion  a t  each cstjmat i on  
po in t  . Couprm 

Quanl itj --- - -- ._ -___ - 

Antenna 
Relay 

1 * .  3 4 -  5 .  6 .  7 --+- 8 9  

0 0 0 0 0 1 0  0 

(2) 

B B B B B B O  0 

0 0 0 0 0 3 0  0 
:3)* 

D D D D D 4 - 1  0 0 

0 0 0 0 0  4 0  o 
(10) 

* 
D A-1  0 0 D D D D  

0 0 0 0 0 0 0  0 

Y 
D D D D D  M M  M 

Antenna 
Relay 

,_______ 

3 

6 

15 

0 

E 
19 

(Except p o r t i o  
mat.ed t o  pay- 

D 

E 
264. op surface 

ted t o  the 
ayload assem- 

l o  254. IBottom Surface 

0 

D 

550 
side wall 

D 

-54- 



-. - .. - -. .- I - __ 
Part  

Payload 
Assemblb 

Payload 
Assy. 

lcscription of 
Area 

o nc 
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between bays 
rJhich a re  not 
nated, and the 
xposed areas 
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phis is contac- 
ked during t h e -  
Lssembly of the 
l a t a  encoder t o  -w 
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